The High Resolution Fly's Eye (HiRes) collaboration has measured the spectrum of ultra-high energy cosmic rays (UHECR) in the energy range from 10 17.2 to 10 20.2 eV with two air fluorescence detectors. Two spectral features have been found: The "ankle" is clearly seen at about 10 18.5 eV. We have also evidence for a suppression of the cosmic ray flux at an energy of about 10 19.8 eV, where the GZK effect is expected to become apparent in the spectrum. The composition of cosmic rays has been measured between 10 18.0 and 10 19.4 eV using the X max method. A measurement of the proton-air inelastic cross section has been made. We have also searched for anisotropy in the arrival directions of ultra-high energy cosmic rays. Our latest results on these topics will be presented.
Introduction
The HiRes experiment is sensitive to the high energy end of the cosmic ray spectrum (above ∼ 10 17 eV). In the observed energy range, we expect to see a change from galactic to extragalactic sources, since there are no known mechanisms in our galaxy to provide acceleration to these ultrahigh energies. We also expect to see features from the interactions between charged cosmic ray particles and the photons of the cosmic microwave background (CMB) radiation (photo-spallation; e + e − pair production; pion photoproduction, known as the "GZK effect"). This paper gives a brief summary of the most recent results from our studies of UHECR with HiRes. The interested reader is referred to more detailed publications.
The HiRes experiment
The two air fluorescence detectors of the HiRes experiment, located in the desert of Utah, USA, have been described in detail in [1] and [2] . UHECR initiate cascades of secondary charged particles ("air showers") in the atmosphere, which can be observed by the fluorescence light emitted from excited nitrogen molecules in the path of the showers. The shower geometry and the energy of the primary cosmic ray particle are reconstructed from the recorded pulses and times of triggered photomultiplier tubes. Monte Carlo simulations of the air showers and the detectors are used to model the energy dependent aperture. Our reconstruction and simulation methods are explained in [3] and [4] .
Monocular spectra
The updated result of the HiRes measurement of the UHECR energy spectrum in "monocular" mode is shown in Figure 1 . The separate analysis of data from the two detectors covers a wider energy range and provides larger statistics at the high energy end than the "stereoscopic" analysis, which selects only events seen in both detectors and thus yields a superior resolution. We have applied a power law fit with two floating break-points to the monocular spectra, resulting in a significantly better χ 2 than a fit with a single or no break-points. The positions of the break-points provide the location of the "ankle" (at 10 18.5 eV) and of a high energy break in the spectrum. The significance of the observed break at 10 19.8 eV can be estimated by comparing the prediction of a spectrum that would continue unabated to the highest energies with the fit to the observed spectra [5] . With the updated spectra, we can claim evidence for a high energy break at the 4.8σ level. Figure 2 shows the HiRes stereo measurement of the UHECR composition [6] . The mean atmospheric depth (X max ) of air showers of a certain energy is used as an indicator for the primary particle species. The comparison of the measured X max to model predictions indicates a predominantly light composition in the energy range observed by HiRes in stereoscopic mode. We have used this measurement together with the HiRes/MIA result at lower energies [7] in a model we
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fit to the monocular spectra. This model assumes that the shift to a lighter composition observed by HiRes/MIA corresponds to a shift from galactic to extragalactic cosmic rays. The latter are assumed to arrive from uniformly distributed sources and to experience interactions with the CMB and red-shifting. The fit to our data, shown in Figure 3 , explains the steepening of the flux below the "ankle" as a result of the e + e − pair production with the CMB photons and the observed high energy break as a result of the GZK effect. 
Measurement of the p-air cross section
We have measured the inelastic proton-air cross section with HiRes stereo data using a new deconvolution method presented in [8] . The pp cross section that was derived from our measurement can be seen in figure 4 in comparison with results from other cosmic ray experiments and with an extrapolation of the Block-Halzen fit [9] to accelerator data. Our result agrees with the fit.
Correlations with BL Lac objects
Previous claims of correlations between BL Lacs and cosmic ray arrival directions based on AGASA and Yakutsk data have been excluded in our first study of this subject. However, a new correlation has been observed for HiRes stereo data above 10 19 eV. This a posteriori correlation awaits confirmation with an independent set of HiRes data of comparable statistics, which will be available in 2006. A discussion of the tests of previous claims and the new hypothesis of a potential BL Lac correlation can be found in [10] . 
